The aim of this study is to examine the associations between problem behavior and gambling frequency among eighth-and ninth-grade boys and girls (N = 101,167). Data were obtained from the cross-sectional School Health Promotion Study. Outcome measures were adolescents' truancy, bullying, delinquency, and substance use. Polychotomous logistic regression analyses were used to study the relationship between gambling frequency and risk behaviors in a total sample, as well as separately for boys and girls. In 2010, 62% of the adolescents had gambled during the previous year, and in 2011, 61% of the adolescents had done so. Engaging in different levels of truancy, bullying, delinquency, and substance abuse were associated with higher risks for frequent gambling. Similar patterns of associations were found among boys and girls. Adolescents who engaged in gambling on a daily or weekly basis were the most vulnerable group for problem behavior. However, even infrequent gambling was associated with different problem behaviors.
Adolescence can be a period of experimenting and engaging in risk behaviors (Brener & Collins, 1998) : These behaviors are defined as actions that may have a negative influence on an adolescent's life, health, and well-being (Jessor, 1998) . On the other hand, risk behavior can manifest as problem behavior in which youth engage in an action that is socially defined as a source of concern or as undesirable by the social and/or legal norms. Different problem behaviors can accumulate: As one form of adolescent problem behavior increases, the likelihood of other problem behavior also increases. This phenomenon is referred as the problem behavior syndrome (Jessor, Donovan, & Costa, 1991) . These links between different problem behaviors may be harmful because of their negative influence on an adolescent's growth, life course, and overall health.
Some studies have suggested that gambling is a form of deviant behavior (Barnes, Welte, Hoffman, & Tidwell, 2011; Vitaro, Brendgen, Ladouceur, & Tremblay, 2001) . Thus, gambling can be seen as risk behavior associated with different kinds of problem behaviors, such as substance use (Chaumeton, Ramowski, & Nystrom, 2011; Ólason et al., 2006; Yip et al., 2011) , truancy (Splevins et al., 2010) , serious fighting and carrying a weapon (Potenza et al., 2011; Rahman et al., 2012; Slavin et al., 2013; Yip et al., 2011) , and delinquency and criminality (Barnes et al., 2011;  Welte, Barnes, Tidwell, & Hoffman, 2009) . However, only a few studies have examined these problem behaviors in the same analysis and studied the cooccurrence of gambling and problem behaviors. Furthermore, the assessment of gambling problems has usually been based on diagnostic gambling screens, such as the South Oaks Gambling Screen-Revised for Adolescents and the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; Delfabbro, Lahn, & Grabosky, 2005) , although the use of these measurement instruments in adolescents has raised some critique (Stinchfield, 2010) . Typically, gambling is measured by dichotomous measures that distinguish gamblers from non-gamblers (or problem gamblers from non-problem gamblers), or, in some studies, by the severity of problem gambling (gamblers are divided into groups on the basis of diagnostic gambling screens; Chaumeton et al., 2011; Potenza et al., 2011; Rahman et al., 2012; Slavin et al., 2013; Yip et al., 2011) . In the present study, we are interested in the level of gambling involvement (i.e., gambling frequency). This analysis aims to find signs of possible thresholds for harm associated with gambling. Gambling participation can also be a useful measure when examining gambling behavior and related outcomes, such as the gambler's health and well-being (Rodgers, Caldwell, & Butterworth, 2009 ).
Gambling and other problem behavior patterns may differ between sexes. For example, substance use is common among both girl and boy gamblers (Chaumeton et al., 2011; Desai, Maciejewski, Pantalon, & Potenza, 2005; Martins, Storr, Ialongo, & Chilcoat, 2008) ; in contrast, internalizing behaviors (Desai et al., 2005; Martins et al., 2008) are more common among girl gamblers. Different behavior patterns between sexes are also shown among marijuana users, Internet users, and video gamers (Desai, Krishnan-Sarin, Cavallo, & Potenza, 2010; Liu, Desai, KrishnanSarin, Cavallo, & Potenza, 2011; Schepis et al., 2011) .
Despite many gambling opportunities and the interest of youths in gambling, relatively little is known internationally about adolescent gambling and problem behaviors related to it. To the best of our knowledge, this is the first study conducted in the European context that examines gambling frequency and its associations with different behaviors in the same model among boys and girls. This study also adds knowledge about gambling and its associations with problem behavior at school, such as bullying and truancy. These are important and relevant topics when considering adolescents' well-being. Gambling research involving adolescents is often focused on prevalence and is examined in relation to alcohol use (Blinn-Pike, Worthy, & Jonkman, 2010) . Thus, the aim of the present large-scale study is to examine the associations between problem behavior-engagement in truancy, bullying, delinquency, and substance use-and gambling frequency among eighthand ninth-grade boys and girls.
Method Participants
Data were obtained from the nationwide School Health Promotion Study (SHPS), which was approved by the ethics committee of Pirkanmaa Hospital District ethical committee of Tampere University Hospital. The SHPS survey is a cross-sectional survey that monitors well-being, health behavior, and school experiences of adolescents in the eighth and ninth grades of lower secondary schools. In Finland, compulsory education starts at the age of 7 years (first grade) and ends at the age of 16 years (ninth grade).
In total, 102,545 students in the eighth and ninth grades participated in the study. Students who had not answered the question concerning gambling frequency (1.3%) were excluded from the study, bringing the total number of participants to 101,167. Of the respondents, 49.8% were eighth graders (mean age = 14.9 years, SD = 0.4) and 50.1% were ninth graders (mean age = 15.9 years, SD = 0.4); 49.5% of the adolescents were boys.
Instruments
Gambling frequency was measured by asking, ''How often do you gamble?'' The original alternatives were ''on 6-7 days per week,'' ''on 3-5 days per week,'' ''on 1-2 days per week,'' ''less than once a week,'' ''less than once a month,'' and ''I have not gambled during the previous year.'' For the analysis, the first two categories were combined as ''on 3-7 days per week.'' Problem behavior in adolescents was measured through questions on bullying, truancy, delinquency, and substance use. Bullying was defined as follows: ''A pupil is being bullied when another pupil, or a group of pupils, say or do nasty and unpleasant things to him or her. It is also bullying when a pupil is teased repeatedly in a way he or she does not like. But it is not bullying when two pupils of about the same strength or power argue or fight.'' Pupils were asked, ''How often have you bullied other pupils during this semester?'' The response scale was ''several times a week,'' ''approximately once a week,'' ''less frequently,'' and ''never.'' Truancy was asked about with the following question: ''How many school days have you missed during the last 30 days because of truancy?'' The scale was ''none,'' ''1 day,'' ''2-3 days,'' and ''more than 3 days.'' In the questionnaire, delinquency was measured with five questions: ''Have you done any of the following acts during the last 12 months: written or painted or done graffiti on walls, buses, bus shelters, windows, or similar places?; deliberately damaged or destroyed school property or a school building?; deliberately damaged or destroyed something other than school property?; stolen something from a shop or a stand?; battered someone?'' All of the questions were answered on a scale of ''no,'' ''once,'' ''2-4 times,'' and ''more than 4 times.'' Adolescents who had committed at least one of the acts at least once during the last l2 months were considered to have committed delinquent acts. Internal consistency (Cronbach's alpha) for the complete list of delinquent acts was 0.8.
Substance use was examined with questions concerning drinking alcohol, smoking, glue sniffing, using alcohol and medicine simultaneously, using medicine, using snuff, and experimenting with drugs. Alcohol drinking was measured by both frequency of alcohol drinking and drunkenness-related drinking. The question covering the frequency of alcohol drinking was ''How often do you use alcohol altogether, e.g., half a bottle of beer or more?'' It could be answered by using one of five categories: ''I don't drink alcohol,'' ''rarely,'' ''about once a month,'' ''a couple of times a month,'' or ''once a week or more often.'' The question about the frequency of drunkenness was ''How often do you use alcohol until you are really drunk?'' It could be answered by using one of four alternatives: ''never,'' ''rarely,'' ''1-2 times a month,'' or ''once a week or more often.'' Smoking was measured on a scale of ''once a day or more often,'' ''once a week or more often (not daily),'' ''less than once a week,'' ''have quit,'' and ''do not smoke.'' The use of snuff was measured on a 4-point scale: ''never,'' ''tried it once,'' ''occasionally,'' and ''daily.'' The last two alternatives were combined.
Glue sniffing, simultaneous alcohol and medicine use, and medicine use for intoxicating purposes were measured on a 4-point scale: ''never,'' ''once,'' ''2-4 times,'' and ''5 times or more.'' Experimenting with drugs was measured from the adolescents' answers concerning different kinds of drugs that they had tried at least once. The scale was as follows: ''never,'' ''once,'' ''2-4 times,'' and ''5 times or more.'' Drug types were divided into four categories: (a) marijuana or cannabis; (b) ecstasy; (c) Subutex; and (d) heroin, cocaine, amphetamine, LSD, or other similar drugs. Those adolescents who had experimented with at least one of the drugs at least once were considered to have tried drugs. Internal consistency (Cronbach's alpha) for the complete list of drugs was 0.8.
Response activity for the questions on problem behavior was very good: approximately 1% of the respondents did not answer these questions. This was the case among both boys and girls. Only the question concerning truancy (5.1% in total sample: 4.9% among boys and 5.3% among girls) and the question about using snuff (1.7% among boys) had higher numbers of missing values.
Procedure
The SHPS is a structured questionnaire that is completed during a school lesson under the supervision of a teacher. Answering is anonymous and voluntary. Confidentiality is ensured by having all questionnaires per classroom enclosed in an envelope and directing them to the SHPS research group. Those students who are absent on the day of the survey are not contacted afterwards.
Since 2002, the SHPS has been conducted in two parts: in even-numbered years in Southern Finland, Eastern Finland, and Lapland and in odd-numbered years in Western Finland, Oulu, and Åland. The present study consists of data from the years 2010 and 2011, thus covering all of Finland. Rather than being a sample, the current data comprised practically all of the student population in the areas studied and all students had equal probability (nearly 100% probability) of being included in the data set. Overall, the school context acts mainly as a convenient means for reaching the adolescents. In 2010, data collection covered 78% of Finnish eighth and ninth graders in the studied regions, and in 2011, it covered 81% of these students.
Of note is that in 2010, the minimum legal age for gambling was 15 years, and in 2011, the age limit was 18 years for all gambling forms other than playing slot machines.
Data Analysis
The main interest in this study was the five-category gambling frequency indicator. The last category, ''I have not gambled during the previous year,'' was chosen as the reference category for the analysis. The associations of gambling frequency with outcome measures were studied by using polychotomous logistic regression. First, we examined these relationship in a total sample in which sex and grade were adjusted, and then we examined them separately for boys and girls in which grade was adjusted. Polychotomous logistic regression is useful for situations in which subjects may be classified on the basis of values in a set of predictor variables. This statistical method was used to facilitate analyses of differences between classes in more detail. Given the size of the data set, this choice produced more in-depth information on the relationships between the predictor and outcome variables.
In Model 1, the predictor variables were entered into the model one at a time. Thus, Model 1 contained only one problem behavior variable and the adjusted variables sex and grade level. In Model 2, all predictor variables were included in the model at the same time. In this model, sex and grade level were again adjusted. When we examined associations among boys and girls, the grade level was adjusted. A statistically significant overall relationship was found between the combination of independent variables and the dependent variable, and there was no evidence of numerical problems in the models. Analysis of residuals did not result in exclusion of cases from the data set. Moreover, the classification accuracy surpassed the proportional by chance accuracy criteria, supporting the utility of the model (Schwab, 2006) . The statistical analyses were conducted by using IBM SPSS Statistics 20. Results are presented as odds ratios (ORs) and 95% confidence intervals.
Results

Gambling
In 2010, 62% of adolescents had gambled during the previous year, and in 2011, 61% of adolescents had done so. In both grade levels, boys gambled more often than girls (Table 1) . For both sexes, weekly gambling was most common in the ninth grade. The risk of gambling on 1-2 days a week was 8 times as high among boys as among girls and 1.6 times as high among ninth graders as among eighth graders.
Problem Behaviour
Of the respondents, 4.1% of girls and 4.5% of boys had missed three or more school days because of truancy, and 1.3% of girls and 4.5% of boys had bullied someone several times a week. As many as 22.9% of boys had committed delinquent acts during the previous year. For girls, the percentage was 18.1 (Table 1) .
Daily smoking occurred in 13.6% of girls and 16.3% of boys, and 15.5% of boys used snuff at least occasionally. Using snuff was less common among girls: Only 2.6% used it at least occasionally. In addition, 5.9% of girls and 7.7% of boys used alcohol at least once a week. Among girls, 2.2% used alcohol to get drunk once a week or more often, and 3.5% of boys did so.
Sniffing glue had been tried at least once by 5.4% of girls and 4.6% of boys. For girls, 6.1% had used alcohol and medicine simultaneously and 3.6% of them had used medicine for intoxicating purposes at least once. For boys, the percentages were 2.9% for simultaneous use of alcohol and medicine and 1.7% for using medicine for intoxicating purposes. In addition, 6.6% of girls and 9.3% of boys had tried drugs at least once.
Associations between Gambling Frequency and Problem Behavior
In the model with the total sample in which grade level and sex were adjusted (Model 1), the risks for truancy, bullying, delinquency, and substance use increased with the increase in frequency of gambling. Overall, even the lowest gambling frequency, gambling less often than monthly, was associated with problem behaviors. Those who had gambled during the previous year had a higher risk of problem behavior than did those who had not gambled. For example, the risk for committing delinquent acts for those who gambled on 3-7 days was 13 times as high as it was for those who had not gambled. Additionally, the OR for smoking daily was 45 and for drinking alcohol weekly was 86 among adolescents who gambled on 3-7 days (Table 2 ).
In the model with the total sample in which all predictor variables were included at the same time (Model 2), the associations between gambling and truancy, bullying, delinquency, smoking, using snuff, alcohol drinking, drunkennessrelated drinking, and glue sniffing remained significant; however, the ORs for each problem behavior were reduced. For example, the risk for committing delinquent acts for those who gambled on 3-7 days was 2.5 times as high as for those who did not gamble. The OR for smoking among those who gambled 3-7 times a week was 4.1 for daily smoking in comparison to those who did not gamble. The risk for problem behaviors was significant even at the lowest gambling frequency. For instance, the OR for drinking alcohol a couple of times a month among those who gambled less often than monthly was 2.1 in comparison to those who did not gamble. The risk for truancy was statistically significant only among weekly gamblers (Table 2) .
For boys and girls, the risks for truancy, delinquency, and substance use increased when gambling frequency increased in Model 1. The risk was statistically significant even among boys and girls who gambled less often than monthly. However, the risk for medicine use for intoxicating purposes was statistically significant only among boys who gambled monthly or weekly. This was also the case for bullying among girls. For girls, the risk of bullying increased when all other problem behaviors were taken into account (Model 2). Among boys, gambling appeared to be a protective factor for bullying in Model 1, but in Model 2, the risk for bullying was higher among gamblers.
As in the total sample, truancy, bullying, delinquency, smoking, using snuff, alcohol drinking, drunkenness-related drinking, and glue sniffing among Using snuff Daily or occasionally 8971 (9.0) 3.3 (2.9-3.7) 1.5 (1.3-1.7) 7.8 (7.0-8.7) 2.2 (1.9-2.4) 13.2 (11.9-14.8) 2.6 (2.3-2.9) 28.3 (25.4-32.6) 3.3 (2.9-3.7)
Tried it once 8197 (8. boys and girls remained statistically significant in Model 2. Gambling monthly or on 1-2 days per week appeared to be a protective factor for medicine use for intoxication among boys. Drunkenness-related drinking was not statistically significantly more common among girls who gambled on 3-7 days per week.
Discussion
This large-scale study examined gambling frequency and problem behavior among Finnish eighth-and ninth-grade boys and girls. Based on our results, the more frequent the gambling, the higher the ORs for a range of problem behaviors. This pattern of associations was found among both boys and girls. Adolescents who engaged in gambling on a daily or weekly basis were the most vulnerable group for problem behaviors. However, even infrequent gambling was associated with different problem behaviors.
As in previous studies, this research showed that gambling is a relatively common activity among adolescents (Luder et. al, 2010; Shaffer et al., 1999; Slepvins et al., 2010) . In 2010, 62% of adolescents had gambled during the previous year, and in 2011, 61% of adolescents had done so. In addition, as in other studies, gambling was significantly higher among boys than among girls (Barnes et al., 2011; Blinn-Pike et al., 2010) .
Furthermore, our findings revealed that gambling behavior in young people is related to substance use. Risk of smoking, using snuff, alcohol drinking, drunkenness-related drinking, glue sniffing, using alcohol and medicine simultaneously, using medicine, and experimenting with drugs increased with the increase in frequency of gambling. An association between gambling and substance use has also been indicated in previous studies (Chaumeton et al., 2011; Ólason et al., 2006; Potenza et al., 2011; Rahman et al., 2012; Yip et al., 2011) . When examining these associations by sex, we discovered that gambling and substance use were related among both boys and girls. Similarly, other studies have found a co-occurrence in substance use and gambling among both boys and girls (Chaumeton et al., 2011; Desai et al., 2005; Martins et al., 2008) .
Gambling was also related to truancy and delinquency. These findings are consistent with those from a study by Splevins et al. (2010) , who found that compared with non-problem gamblers, problem gamblers were more likely to have missed school because of gambling. In addition, these findings are consistent with those of Welte et al. (2009) , who discovered that problem gambling co-occurred with substance use and conduct disorders. Interestingly, our findings also revealed that those who gambled more often were more involved in bullying. However, among boys, gambling seemed to be a protective factor, but when all problem behaviors were taken into account, the risk for bullying increased with gambling involvement. Moreover, girls' risk for bullying increased in the model that contained all problem behaviors. To the best of our knowledge, this was the first study to examine gambling and its association with bullying.
When examining the co-occurrence of gambling and other problem behaviors (Model 2), we found that truancy, bullying, delinquency, smoking, using snuff, alcohol drinking, drunkenness-related drinking, and glue sniffing remained significant. In line with our results, those of Slavin and colleagues (2013) showed that adolescents defined as low-risk gamblers or at-risk/problem gamblers who were involved in serious physical fighting were more likely than non-gamblers to report smoking and lifetime alcohol consumption. Co-occurrence of gambling, delinquency, and substance use has been demonstrated in other studies as well (Barnes, Welte, Hoffman, & Dintcheff, 2005; Barnes et al., 2011; Vitaro et al., 2001 ). To extend research on gambling and problem behaviors, we also investigated these relations among boys and girls separately and in different gambling frequencies. Our study revealed strong associations between gambling and problem behaviors among both sexes. Furthermore, although many prior studies have concentrated on problem gamblers, this study showed that even less frequent gambling may be associated with various problem behaviors.
The associations between problem behavior indicators and gambling remained significant even after all predictor variables were taken into account. The discovery that the ORs decreased in this model is evidence of shared variance in all of these behaviors, which supports the idea that gambling and several other behaviors are part of the same phenomenon: problem behavior syndrome (Barnes et al., 2011; Jessor, 1998; Vitaro et al., 2001 ). This suggests that involvement in some problem behaviors increases the likelihood of involvement in other problem behaviors, as our study demonstrated. This phenomenon could be explained by common risk factors for these problem behaviors. Although the nature of these associations is undetermined, studies have examined impulsivity, parental supervision, deviant friends, and moral disengagement as shared predictors of adolescent gambling and problem behaviors (Barnes et al., 2005 (Barnes et al., , 2011 Leeman, Hoff, Krishnan-Sarin, Patock-Peckham, & Potenza, 2014; Vitaro et al., 2001; Wanner, Vitaro, Charbonneau, & Tremblay, 2009 ). Furthermore, pubertal status and sensation seeking may play a role in these deviant behaviors, as shown in the case of substance use (Kong et al., 2013) .
Limitations
Some limitations in this study should be taken into consideration. The information was gathered by self-reports, and thus we cannot exclude the possibility of over-or underreporting. This possibility may be noticed particularly among adolescents (Brener, Billy, & Grady, 2003) . The cross-sectional study design prevents us from drawing causal conclusions about the behaviors; as such, further research is needed in which longitudinal data are used to determine the temporal relationship between gambling frequency and problem behaviors.
Of note is that the final sample may not cover those who gamble the most and engage most in problem behavior. As a non-response is often associated with different types of problems (Pietilä, Rantakallio, & Läärä, 1995) , the estimates for gambling frequency and problem behaviors may be underestimated. This is especially true in the case of truancy. Because the surveys were conducted in the classroom, it is likely that we undersampled those who have the greatest tendency not to be in class. On the other hand, the survey is based on a large and representative sample of Finnish eighth-and ninth-grade students.
Furthermore, the SHPS survey was not specific to gambling. The data contained one item that measured gambling, embedded within a large survey covering questions about health, health behavior, and school experiences of adolescents. The survey did not contain a validated problem gambling screen. However, as our goal was not to identify problem gamblers, but to study gambling involvement in the adolescent population and its associations with problem behaviors, we felt that there was no need for validated problem gambling screens. In the field of gambling research, criticism has been voiced concerning commonly used instruments to screen for adolescents' gambling screening instruments (Stinchfield 2010) . The survey neither collected information on money spent on gambling or on gambling types (e.g., slot machines, lottery). In addition, the question concerning gambling did not explain what is meant by gambling. Thus, adolescents may interpret gambling in different ways.
Conclusions
Our study provided information about adolescent gambling as a risk behavior. Significant associations that were found between gambling and numerous problem behaviors should be taken into consideration when designing prevention and treatment programs. Our findings also emphasize the need for further study of adolescent gambling. More research is warranted on possible shared risk factors associated with gambling and problem behavior.
Because gambling and problem behaviors co-occur, it is important to increase awareness and education concerning adolescents' gambling. This perspective on public health should target the entire population, not only those who gamble the most. Underage gambling cannot be tackled by national regulation alone. It would be beneficial to give guidance to teachers, social workers, and health professionals about the possible risk associated with gambling. Furthermore, educational prevention programs for students should be arranged and information materials should be made easily available to them. Less than 1x a week 3327 (6.7) 2.7 (2.3-3.2) 1.5 (1.2-1.8) 5.1 (4.4-5.9) 1.8 (1.5-2.2) 7.6 (6.5-8.8) 2.0 (1.7-2.4) 9.6 (8.2-11.3) 2.0 (1.6-2.4)
Have quit 7545 (15.1) 2.1 (1.9-2.3) 1.4 (1.3-1.6) 3.2 (2.9-3.5) 1.6 (1.4-1.8) 4.1 (3.7-4.5)
1.7 (1.5-1.9) 5.5 (5.0-6.0) 1.9 (1.6-2.1) Tried it 1x 4903 (9.9) 2.9 (2.6-3.4) 1.9 (1.6-2.3) 4.9 (4.2-5.6) 2.4 (2.0-2.8) 6.8 (6.0-7.8) 2.6 (2.2-3.0) 8.7 (7.6-10.0) 2.6 (2. Alcohol drinking 1x a week or more often 3857 (7.7) 1.7 (1.4-2.0) 1.1 (0.9-1.4) 3.9 (3.3-4.5) 1.4 (1.1-1.8) 9.4 (8.1-10.9) 2.3 (1.8-2.9) 31.6 (27.3-36.6) 2.6 (2.1-3.4)
A couple of times per month 7946 (15.9) 3.1 (2.8-3.5) 1.8 (1.5-2.1) 7.8 (6.9-8.7) 2.8 (2.3-3.3) 15.3 (13.6-17.2) 4.0 (3.4-4.8) 23.9 (21.2-27.0) 4.1 (3.4-4.9)
Approx. 1x a month 5079 (10.2) 3.2 (2.8-3.6) 2.0 (1.7-2.4) 6.8 (6.0-7.8) 3.0 (2.5-3.5) 11.7 (10.2-13.3) 4.1 (3.4-4.8) 15.2 (13.2-17.4) 3.9 (3.3-4.7)
Less often 11173 (22.4) 2.8 (2.6-3.1) 2.2 (2.0-2.4) 4.8 (4.4-5.1) 2.9 (2.6-3.2) 6.5 (5.9-7.0) 3.5 (3.1-3.9) 6.9 (6.3-7.6) 3.2 (2.8-3.6) 
